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The co-occurrence of colonic atresia and Hirschsprung’s disease is extremely rare and presents a diag-
nostic and therapeutic challenge. Although colonic atresia is usually recognized shortly after birth, the
diagnosis of co-existent Hirschsprung’s disease is usually made following anastomotic failure or intes-
tinal obstruction subsequent to restoration of intestinal continuity. This report describes a female infant
born with colonic atresia and Hirschsprung’s disease associated with multiple anomalies. Previously
reported cases are also reviewed, with an emphasis on the importance of coexistent Hirschsprung’s
disease in any infant born with colonic atresia.
 2016 The Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).The co-occurrence of Hirschsprung’s and colonic atresia is
extremely rare [1e8]. Although colonic atresia is usually recognized
shortly after birth, co-existent Hirschsprung’s disease is usually
diagnosed following several failures of intestinal anastomosis fail-
ure or intestinal obstruction subsequent to restoration of intestinal
continuity [9e11]. This report describes a female infant born with
co-existing colonic atresia and Hirschsprung’s disease associated
with multiple anomalies.1. Case report
A female infant weighing 2300 g was born at 38 weeks’
gestation by normal spontaneous vaginal delivery. Prenatal ultra-
sonography showed multiple abnormalities, including a single
umbilical artery, nasal cartilage agenesis, scoliosis and a dilated
small bowel. Her Apgar scores were 3 at 1 min and 7 at 5 min after
birth. Anomalies after birth included single umbilical artery,
hypoplasia of the nasal septum, rocker-bottom feet and thoracic
hemivertebrae. On her second day of life, she developed mild
abdominal distention, bile-stained vomiting and failure to pass
meconium. Abdominal X-rays revealed multiple distended air ﬁlled
loops with no air in the rectum, and abdominal ultrasonography: þ82 53 421 0510.
Inc. This is an open access article ushowed a dilated small bowel. Colonic examination with gastro-
graﬁn revealed a foreshortened, coiled blind ended microcolon
associated with nonﬁxation in the pelvic cavity. Contrast material
could not be reﬂuxed further into the proximal colon (Fig. 1).
Preoperative echocardiography showed a small ventricular septal
defect and an atrial septal defect. Exploratory laparotomy at age 2
days showed type IIIa colonic atresia; the proximal blind end of the
atresia, which was dilated and ﬁlled with meconium, was located at
the hepatic ﬂexure (Fig. 2). The distal collapsed colon was fore-
shortened and coiled in the pelvic cavity. End ascending colostomy
and incidental appendectomy were performed. Histopathologic
examination of the tip of the proximal atretic colon and appendix
revealed the presence of ganglion cells. Her postoperative course
was uneventful, and she was discharged from the hospital 17 days
after surgery with no complications. Her parents administered sa-
line enemas through the anus to enlarge the distal atretic colonic
segment. At 5 months of age, the colostomy was taken down and
closed by anastomosing the colostomy of the hepatic ﬂexure to the
distal colon. Her postoperative course was complicated by an
episode of partial intestinal obstruction, which required hospitali-
zation on two occasions and decompression of the intestine.
Intestinal obstruction was suspected due to adhesion, stenosis, or
decompensation of the dilated proximal atretic colon. At 7 months
of age, she was readmitted because of severe abdominal distention,
bilious vomiting and dehydration. A barium enema examination
revealed a transitional zone in the rectosigmoid area. Rectal suctionnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. Colonic examination with gastrograﬁn revealed a foreshortened, coiled blind
ended microcolon associated with nonﬁxation in the pelvic cavity and no further
passage of contrast material into the proximal colon.
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nerve ﬁbers and increased acetylcholinesterase activity. Explor-
atory laparotomy revealed the transition zone in the rectosigmoid
colon, a severely dilated small bowel and dense adhesions
throughout the entire colon. Although she underwent adhesiolysis
and decompression ileostomy to relieve the intestinal obstruction,
she died of sepsis 2 days after surgery.2. Discussion
Colonic atresia is a rare cause of lower gastrointestinal
obstruction in neonates, occurring in 1 of every 5000e20,000 live
births [3] and accounting for 5%e15% of intestinal atresias [4].
Hirschsprung’s disease occurs in approximately one of 5000 live
births. Moreover, the association between colonic atresia andFig. 2. Surgical ﬁndings showing a type IIIa colonic atresia; the proximal blind end of
the atresia, which was dilated and ﬁlled with meconium, was located at the hepatic
ﬂexure.Hirschsprung’s disease is extremely rare, with 26 cases to date
reported in the English language literature [12].
Colonic atresia results from a vascular accident to the fetal
intestine caused by volvulus, intussusceptions, internal hernia,
strangulation in a tight gastroschisis or omphalocele defects.
Hirschsprung’s disease is thought to result from the failure during
early intrauterine development of ganglion cells tomigrate caudally
and differentiate. However, the embryology and pathogenesis of
co-occurring colonic atresia and Hirschsprung’s disease remain
unclear.
Three hypotheses have attempted to explain the co-occurrence
of colonic atresia and Hirschsprung’s disease [12e15]. Craniocaudal
migration of neural crest cells into the bowel wall occurs during
weeks 5e12 of gestation. Thus, according to the ﬁrst hypothesis, any
type of intrauterine mesenteric vascular accident combined with
infarction and volvulus or intussusception prior to the eighth week
of gestation would lead to colonic atresia, forming a mechanical
barrier for migrating ganglion cells and resulting in total distal
aganglionosis. The aganglionic segment begins immediately distal
to the atresia. However, in some infants with colonic atresia,
including our patient, the ganglion cells were distal to the atretic
segment.
According to the second hypothesis, Hirschsprung’s disease
induces colonic atresia. Preexisting Hirschsprung’s disease of the
fetal colon would cause signiﬁcant dilation and meconium impac-
tion in the bowel proximal to the transitional zone, which may
result in intrauterine segmental volvulus with mesenteric vascular
insufﬁciency and secondary colonic atresia at the volvulized
segment. This mechanism can also explain the presence of ganglion
cells distal to the atretic colonic segment. The third hypothesis
suggests that colonic atresia and Hirschsprung’s disease have a
common genetic origin, explaining the coexistence of the two
congenital disorders.
The coexistence of colonic atresia and Hirschsprung’s disease
presents a diagnostic and therapeutic challenge to pediatric
surgeons. The diagnosis of these associated conditions is usually
delayed because of the rarity of their combination. Their association
is usually not discovered until attempts are made to restore intes-
tinal continuity. These attempts usually result in postoperative
complications, such as anastomotic failure or slow return of bowel
function, andmay even result in death, as in our patient. A search of
PubMed using the key words “colonic atresia” and “Hirschsprung’s
disease” found articles in English describing only 26 patients. Of
these 26 patients, only four were diagnosed prior to attempting
intestinal anastomosis for stoma closure or during an initial oper-
ation for colonic atresia. One patient was diagnosed with colonic
atresia and Hirschsprung’s disease by rectal biopsy before
attempting intestinal anastomosis for stoma closure [11], and three
patients were diagnosed before reanastomosis [12,14,15].
It is difﬁcult to predict the association of colonic atresia and
Hirschsprung’s disease [16]. The presence of a foreshortened,
nonﬁxed, and coiled colon distal to the atresia in the pelvis, as
determined by radiologic evaluation or surgical exploration, may
suggest Hirschsprung’s disease [17]. Colon examination of our
patient showed a microcolon and a nonﬁxed and coiled colon distal
to the atresia in the pelvis. However, this radiologic ﬁnding may not
be predictive of co-occurring colonic atresia and Hirschsprung’s
disease, as only four of 14 patients, including ours, who underwent
colon examinationwere positive for microcolonwith nonﬁxation of
the distal colon [18], indicating that this radiologic ﬁnding cannot
exclude the possibility of coexistent colonic atresia and Hirsch-
sprung’s disease.
In summary, this report describes a female infantwith co-occurring
colonic atresia and Hirschsprung’s disease. Pediatric surgeons should
be aware of this possibility. Patients initially treated for colonic atresia
J. Park / J Ped Surg Case Reports 10 (2016) 20e2222should not undergo immediate or delayed restoration of intestinal
continuitywithout rectal suction biopsy conﬁrmation of ganglion cells
to rule out associated Hirschsprung’s disease.
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